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©  Mechanical  servo  trigger  mechanism  for  automatic  guns. 
(g)  A  mechanical  servo  trigger  mechanism  for  automatic 
guns  provided  with  a  pressure  ramp  (1)  for  moving  the 
weapon  trigger  (17)  between  a  firing  and  a  non-firing 
position.  The  ramp  (1)  is  mounted  in  a  parallel  link  connec- 
tion  (3)  that  is  connected  with  a  base  plate  (2)  so  that  the 
ramp  (1)  is  movable  to  an  upper  from  a  lower  position  by  a 
further  link  means  (4)  biased  by  a  spring  (5)  towards  its  upper 

position,  and  lockable  in  a  cocked  position  by  a  spring-biased 
trigger  locking  hook  (11)  which  is  releasable  by  a  trigger  rod 
(12).  A  stop  movable  by  an  arm  (6)  is  able  to  hold  the  ramp 
(1)  in  its  upper  position,  which  causes  automatic  firing  of  the 
weapon.  Said  mechanism  can  be  cocked  manually  or 
automatically  by  a  cocking  rod  acting  on  a  first  roller  (9) 
provided  on  the  further  link  means  (4). 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  device  in  a  mechanica l   s e r v o  

t r i g g e r   mechanism  for  a u t o m a t i c   guns  to  be  provided  on  the  bottom  o f  

the  gun  c r a d l e   and  compr i s ing   a  p r e s su re   ramp  which  moves  the  gun 

t r i g g e r   between  a  p o s i t i o n   at  s a f e t y ,   a  p o s i t i o n   ready  for  f i r i n g ,  

and  a  f i r i n g   p o s i t i o n   r e s p e c t i v e l y ,   and  compris ing  a  sp r ing   b i a s e d  

t r i g g e r   hook  system  a c t u a t e d   by  a  s e p a r a t e   t r i g g e r   and  a d j u s t a b l e  

between  s i n g l e   shots  and  b u r s t s   of  f i r e .  

There  are  va r ious   known  embodiments  of  t r i g g e r   mechanisms  f o r  

a u t o m a t i c   guns.  However,  they  are  u s u a l l y   provided  with  an  e l e c t r i c  

or  e l e c t r o h y d r a u l i c   dr ive   r e q u i r i n g   the  presence   of  power  s u p p l i e s ,  

which  may  c r e a t e   a  problem,  e s p e c i a l l y   in  the  case  of  f i e l d   guns  and 

p a r t i c u l a r l y   in  cases  of  l o n g - l a s t i n g   f i r e .   F u r t h e r m o r e ,   s e r v o  

t r i g g e r   mechanisms  of  mechan ica l   kind  are  known,  but  the  known 

mechanisms  have  a  r e l a t i v e l y   compl ica ted   s t r u c t u r e   compr is ing   a  

s e r i e s   of  p r e c i s i o n   mechan ica l   members  r ende r ing   said  mechanism 

s e n s i t i v e   and  maintenance  d i f f i c u l t .  

I t   is  an  ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  provide   a  new  k i n d  

of  a  servo  t r i g g e r   mechanism  tha t   is  more  s tu rdy   and  r e l i a b l e ,   and 

is  e a s i e r   to  keep  in  good  r e p a i r   than  the  p r e v i o u s l y   known 

mechanisms.   It  is  also  an  o b j e c t   to  provide  a  des ign   tha t   has  a 

simple  s t r u c t u r e   and  thus ,   a lso  is  simple  to  m a i n t a i n .   In  order  t o  

ach ieve   the  h ighes t   p o s s i b l e   u n i v e r s a l   u s a b i l i t y   of  said  mechanism 

it   should  also  be  i ndependen t   of  the  shape  and  mode  of  o p e r a t i o n   o f  

the  gun  t r i g g e r   mechanism  c o n t r o l   member.  The  t r i g g e r   mechanism  i s  

u s u a l l y   a r ranged   below  the  weapon  per  se  and  it   is.,  t hus ,   e s s e n t i a l  

tha t   the  o v e r a l l   he igh t   of  the  mechanism  be  not  too  l a r g e .  

The  t r i g g e r   force  n e c e s s a r y   for  the  t r i g g e r   of  au toma t i c   guns 
is  a lso   r e l a t i v e l y   high,   e . g .   app rox ima te ly   100  kp.  This  means,  i n  

t u rn ,   tha t   the  t r i g g e r   mechanism  must  be  able  to  exer t   r e l a t i v e l y  

high  force   and  stand  the  n e c e s s a r y   load  in  connec t ion   with  s a i d  

force  as  we l l .   Consequen t ly ,   a l l   e lements   must  be  s t r u c t u r e d   f o r  

e x e r t i n g   r e l a t i v e l y   l a rge   moments .  

The  mechanism  should  be  of  such  a  kind  as  to  be  d r iven   i . e .  

cocked  by  the  r e c o i l   force  of  the  gun  a f t e r   an  i n i t i a l   c o c k i n g  

movement  tha t   has  to  be  c a r r i e d   out  manually  or,   e .g .   with  the  a i d  



of  an  e x t e r n a l   dr ive   member.  F u r t h e r m o r e ,   i t   must  be  p o s s i b l e   t o  

ad jus t   the  mechanism  for  s i ng l e   shots   as  well  as  for  a u t o m a t i c  

f i r i n g .  

The  above  f e a t u r e s   are  achieved  with  a  mechan ica l   servo  t r i g g e r  

mechanism  of  the  kind  mentioned  in  the  i n t r o d u c t o r y   part   and 

c h a r a c t e r i s e d   as  s t a t e d   in  the  claims  h e r e i n a f t e r .  

Accord ing   to  the  i n v e n t i o n   a  mechanica l   servo  t r i g g e r   mechanism 

is  thus  a c h i e v e d   that   is  comprised  of  s imple ,   s t u rdy   e lements   t h a t  

may  e a s i l y   be  exchanged  in  case  of  a  d e f e c t .   The  e n t i r e   device  i s  

a r ranged   on  a  common  bottom  frame  which  is  shaped  in  such  a  manner 

by  s imple  m i l l i n g   methods  tha t   b e a r i n g s   for  l i n k s   and  poin ts   o f  

a t t achmen t   are  e a s i l y   a c c e s s i b l e .   Said  device  is  e a s i l y   mounted  i n  

the  c r a d l e   of  the  weapon  d i r e c t l y   below  the  gun  and  with  the  aid  o f  

a  simple  rod  mechanism  it   may  be  moved  into  a  cocked  c o n d i t i o n   by 

the  r e c o i l   fo rce   of  the  gun.  Fu r the rmore ,   the  device   i s  

c o n s t r u c t e d   in  such  a  manner  that   very  few  movements  need  be 

executed  in  connec t i on   with  au tomat ic   f i r i n g   and  wear  may  be  r e d u c e d  

to  a  minimum. 

In  the  fo l lowing   the  i n v e n t i o n   wi l l   be  d i s c l o s e d   in  more  d e t a i l  

with  r e f e r e n c e   to  an  embodiment  shown  in  the  d rawings ,   w h e r e i n :  

F i g u r e   1  is  a  p e r s p e c t i v e   view,  seen  from  above,  of  the  b a s e  

p la te   of  a  device   according   to  the  i n v e n t i o n   with  s eve ra l   s h a f t  

bea r ings   i n d i c a t e d ,  

F igure   2  is  a  p e r s p e c t i v e   view,  seen  at  an  angle  from  above  and  

in  the  d i r e c t i o n   of  the  arrows  at  plane  A-A  in  F igure   1,  

F igu re   3  is  a  p e r s p e c t i v e   view  with  par t s   ly ing  in  f ron t   of  t h e  

plane  B-B  being  d e l e t e d ,   seen  in  the  d i r e c t i o n   of  the  a r r o w s ,  

F igure   4  is  a  p e r s p e c t i v e   view  with  pa r t s   lying  in  f ron t   of  t h e  

plane  C-C  being  d e l e t e d ,   seen  in  the  d i r e c t i o n   of  the  a r r o w s ,  

F igure   5  is  a  p e r s p e c t i v e   view  with  pa r t s   ly ing   in  f ron t   of  t h e  

plane  D-D  being  d e l e t e d ,   seen  in  the  d i r e c t i o n   of  the  arrows,   and 

F igure   6  is  a  p e r s p e c t i v e   view,  seen  from  above,  showing  t h e  

a r rangement   for  swi tch ing   the  t r i g g e r   mechanism  from  s ing le   shots  t o  

au tomat ic   f i r i n g .  

The  mechanica l   servo  t r i g g e r   mechanism  is  not  shown  in  i t s  

e n t i r e t y   in  the  drawings.   I n s t ead   those  p o r t i o n s   tha t   a r e  

e s s e n t i a l   a cco rd ing   to  the  i n v e n t i o n   as  well  as  the  i n t e r p l a y  



between  them  are  shown,  th i s   probably   r e p r e s e n t i n g   the  concept  o f  

the  i n v e n t i o n   in  the  bes t   manner.  From  the  p e r s p e c t i v e   view  o f  

Figure  1  i t   w i l l   be  seen  how  d i f f e r e n t   p ivots   and  f i x a t i o n   p o i n t s  

for  the  s e p a r a t e   members  of  the  mechanism  are  a r r anged   on  a  b a s e  

p la te   2.  In  F igure   1  sha f t   mountings  and  f i x i n g   po in t s   for  e l e m e n t s  

3,  4,  7,  11,  14,  10  and  9  r e s p e c t i v e   are  i n d i c a t e d .  

The  device  a c c o r d i n g   to  the  i n v e n t i o n   wi l l   now  be  d e s c r i b e d  

with  r e f e r e n c e   to  the  p e r s p e c t i v e   i l l u s t r a t i o n s   in  F igures   2-5,  and 

the  p e r s p e c t i v e   view  in  F igure   6,  the  e lements   and  t h e i r   p o s i t i o n i n g  

being  d i s c l o s e d   in  c o n n e c t i o n   with  the  performance  of  the  d e v i c e .  

The  element  of  the  servo  t r i g g e r   mechanism  which  ac ts   on  t h e  

gun  t r i g g e r   is  a  p r e s s u r e   ramp  d e s i g n a t e d   1  in  the  F i g u r e s .   The 

t r i g g e r   of  the  weapon  is  d e s i g n a t e d   17  and  i n d i c a t e d   with  b roken  

l ines   in  F igures   2  and  3.  The  ramp  1  is  connected  with  the  bo t tom 

frame  or  base  p l a t e   2  of  the  mechanism  via  a  l i nk   c o n n e c t i o n ,   two 

l ink  members  3  being  used,   a r ranged   mutual ly   in  p a r a l l e l   to  form  a  

p a r a l l e l o g r a m   l i n k a g e .   The  ramp  1  is  l i f t a b l e   by  the  a c t i on   o f  

f u r t h e r   l ink   members  4  p a r a l l e l   with  the  l ink   members  3.  The  l i n k  

members  4  are  provided  in  p a r a l l e l   on  common  s h a f t s ,   the  uppermos t  

of  these  s h a f t s   being  d e s i g n a t e d   4a  in  Figure  2.  The  sha f t   4a  b e a r s  

f r e e l y   a g a i n s t   one  end  of  the  ramp  1  as  shown  in  F igure   3.  The 

ramp  1  is  pushed  up  in to   i t s   uppermost  p o s i t i o n   and  main ta ined   i n  

said  p o s i t i o n   by  a  sp r ing   5  coupled  to  the  uppermost  shaf t   4a  of  t h e  

l ink  members  4  as  shown  in  Figure   4.  The  spr ing  5  is  shown  in  a 

compressed  p o s i t i o n   in  F igure   4,  i . e .   a  p o s i t i o n   where  the  ramp  1  i s  

pul led  down  as  d i s c l o s e d   in  more  d e t a i l   be low.  

The  ramp  1  can  a lso  be  held  in  i t s   uppermost  p o s i t i o n   by 

engagement  of  a  stop  7,  as  wi l l   also  be  d i s c l o s e d   in  the  f o l l o w i n g .  

The  stop  7  is  seen  in  F igure   3  in  a  d isengaged  p o s i t i o n .  

The  ramp  1  is  moved  from  i t s   s t a r t i n g   p o s i t i o n ,   i . e .   i t s   upper  

p o s i t i o n ,   to  i t s   lower  p o s i t i o n   before   the  f i r s t   shot  is  f i r e d   by 

the  weapon,  with  the  aid  of  a  manual  cocking  arm  or  the  c o c k i n g  

mechanism  of  the  gun  (not  shown  in  the  d rawings ) ,   which  may  be  of  a 

conven t iona l   k ind .   This  manual  cocking  arm  is  a lso  l ockab le   a n d ,  

thus,   acts   as  a  s a f e t y   means  for  the  weapon.  The  cocking  arm  o r  

cocking  means  may  e .g .   also  be  e l e c t r i c a l l y   or  h y d r a u l i c a l l y  

o p e r a t e d .   The  lower  p o s i t i o n   of  the  ramp  1  is  i t s   cocked  p o s i t i o n .  



After   f i r i n g   of  the  f i r s t   shot  the  ramp  1  wi l l   a u t o m a t i c a l l y   be 

moved  to  i t s   cocked  p o s i t i o n   by  the  a c t i o n   of  a  cocking  rod  8 

(F igure   5)  which  is  o p e r a t e d   by  the  gun  r e c o i l .   The  cocking  rod  8 

is  ac ted   on  by  a  member  on  the  gun  tha t   is  moved  to  the  r i g h t   i n  

F igure   5  due  to  r e c o i l   movement  and  wi l l   compress  sp r ing   5  ( F i g u r e  

4)  via  l i nk   members  4,  via  a  r o l l e r   9  on  these  l ink   members.  The 

c o u n t e r a c t i n g   fo rce   thus  c r e a t e d   by  r o l l e r   9  is  r e s i s t e d   by  a  s econd  

r o l l e r   10  mounted  on  an  arm  tha t   is  r i g i d l y   a t t a c h e d   to  base  p l a t e   2 

of  the  dev i ce .   In  t h i s   movement  the  l ink   members  4  are  moved 

rea rwards   and  the  ramp  1  tu rns   with  the  p a r a l l e l o g r a m   l ink   members  3 

into  i t s   lower  p o s i t i o n ,   i . e .   i t s   cocked  p o s i t i o n .   The  rod  8  has  a  

chamfered  p o r t i o n   at  the  end  area  between  the  two  r o l l e r s   9  and  10.  

The  ramp  1  wi l l   remain  in  th i s   lower  cocked  p o s i t i o n   due  to  t h e  

fac t   tha t   the  l i nk   members  4  are  kept  down  by  a  t r i g g e r   hook  11,  

f r i c t i o n   and  sp r ings   15  and  20  keeping  the  hook  11  in  engagemen t  

with  the  sha f t   4a.  This  ho ld ing   a c t i o n   is  shown  in  F igure   2 .  

When  s i n g l e   shots   are  f i r e d   t r i g g e r   hook  11  is  r e t r a c t e d   by  a  

t r i g g e r   rod  12  provided  with  a  t r i g g e r   (not  shown).  The  t r i g g e r  

rod  12  is  l o c a t e d   in  a  suppor t   13  which  in  turn   is  mounted  on  a  

shaf t   14.  When  i t s   t r i g g e r   is  p u l l e d ,   t r i g g e r   rod  12  r e l e a s e s  

t r i g g e r   hook  11  from  the  l ink   shaf t   4a.  Tr igger   hook  11  i s  

a u t o m a t i c a l l y   moved  forward  by  the  spr ing  force   of  a  spr ing   20  t o  

catch  sha f t   4a  when  the  ramp  1  r e t u r n s   into  i t s   cocked  p o s i t i o n .  

Tr igger   rod  12  is  moved  forward  by  spr ing  15  when  i t s   t r i g g e r   i s  

r e l e a s e d .   As  mentioned  above  the  t r i g g e r   hook  per  se  is  moved  back  

into  a  p o s i t i o n   in  which  i t   is  engaged  with  the  sha f t   4a  by  t h e  

spr ing   20  shown  in  Figure   2 .  

The  device   also  comprises   an  au tomat i c   locking  means  in  t h e  

form  of  the  stop  7  as  shown  in  Figure   3,  said  lock ing   means  b e i n g  

ope ra t ed   by  an  arm  6.  The  stop  7  is  used  in  c o n n e c t i o n   w i t h  

au toma t i c   f i r i n g .   For  the  f i r i n g   of  s ing le   s h o t s ,   the  arm  6  i s  

locked  in  i t s   forward  p o s i t i o n ,   which  is  shown  in  F igure   3 .  

For  au toma t i c   f i r i n g ,   the  arm  6  is  un locked,   the  t r i g g e r   rod  12 

pu l led   back,  and  spr ing  15  pushes  a g a i n s t   the  arm  6  (see  Figure  6 ) .  

When  the  ramp  1  reaches   i t s   upper  p o s i t i o n   spr ing   15  w i l l   at  t h e  

same  time  via   arm  6  turn  the  stop  7  into  a  p o s i t i o n   with  a  s u r f a c e  

18  of  the  stop  7  in  con t ac t   with  a  sur face   18'  on  the  ramp  1,  which 



p r e v e n t s   the  ramp  1  from  f a l l i n g   down.  In  th i s   manner  the  gun 

t r i g g e r   17  is  held  in  a  permanent   f i r i n g   p o s i t i o n   wi thou t   any  p a r t s  
of  the  mechanism  moving  and,  t hus ,   with  reduced  wear.  The  l i n k  

members  4  are  held  in  t h e i r   lower  p o s i t i o n   by  the  t r i g g e r   hook  11 

a f t e r   the  f i r i n g   of  the  f i r s t   a u t o m a t i c   shot .   When  the  t r i g g e r   on 

the  t r i g g e r   rod  12  is  r e l e a s e d   the  t r i g g e r   rod  12  r e - e n g a g e s   t h e  

t r i g g e r   hook  11,  and  a  sp r ing   16  provided  in  l i ne   with  spr ing   15 

w i l l   push  arm  6  forward  aga in   and  the  stop  7  wi l l   be  moved  from  i t s  

lock ing   p o s i t i o n   of  c o n t a c t   with  the  ramp  sur face   18'  into  t h e  

d i sengaged   p o s i t i o n   shown  in  F igure   3.  The  ramp  1  wi l l   then  f a l l  

down  and  f i r i n g   s t ops .   The  ad ju s tmen t   from  s i ng l e   shots   t o  

au toma t i c   f i r i n g   is  c a r r i e d   out  by  r e l e a s i n g   lock ing   means  ( n o t  

shown)  for  the  arm  6.  For  s i n g l e   shots   arm  6  is  locked  so  f a r  

forwards   that   the  s top  7  cannot  lock  the  ramp  1  in  i t s   u p p e r  

p o s i t i o n .  

In  the  drawings  only  one  p r a c t i c a l   embodiment  of  a  s e r v o  

t r i g g e r   mechanism  a c c o r d i n g   to  the  i n v e n t i o n   is  shown,  and  i t   w i l l  

be  obvious  that   the  s t r u c t u r e   of  s i n g l e   pa r t s   and  t h e i r   mu tua l  

a c t i o n   may  be  modif ied  in  many  ways  wi th in   the  scope  of  t h e  

i n v e n t i o n .  



1.  A  device  in  a  mechanical   servo  t r i g g e r   mechanism  for  a u t o m a t i c  

guns  to  be  provided  on  the  bottom  of  the  weapon  c rad le   and  

compris ing   a  p r e s su re   ramp  (1)  which  moves  the  t r i g g e r   (17)  of  t h e  

weapon  between  a  f i r i n g   and  a  n o n - f i r i n g   p o s i t i o n   and  compris ing   a  

spr ing   biased  t r i g g e r   hook  system  tha t   is  r e l e a s a b l e   from  a  s e p a r a t e  

t r i g g e r   and  may  be  ad ju s t ed   between  s i ng l e   shots   and  f i r i n g   b u r s t ,  

c h a r a c t e r i s e d   in  that   the  p r e s s u r e   ramp  (1)  is  mounted  in  a  p a r a l l e l  

l ink  connec t i on   (3)  that   is  r e v o l v a b l y   connected  with  a  base  f r a m e  

(2),   tha t   the  ramp  (1)  is  l i f t a b l e   by  the  a c t i o n   of  a  f u r t h e r   l i n k  

means  (4)  that   is  p a r a l l e l   with  said  p a r a l l e l o g r a m   connec t i on   and  i s  

spr ing  biased  (5)  to  an  upper  p o s i t i o n ,   that   said  f u r t h e r   l i n k  

means  (4)  is  l ockab le   in  a  p o s i t i o n   with  i t s   spr ing  b i a s i n g   means 

(5)  in  a  s t r e s s e d   c o n d i t i o n   with  the  aid  of  a  spr ing  b iased   t r i g g e r  -  

locking   hook  (11)  that   is  movable  via  a  spr ing  biased  t r i g g e r   r o d  

mechanism  (12) ,   and  that   an  a u t o m a t i c   locking  means  (7)  is  p r o v i d e d  

and  is  operab le   via  an  arm  (6) ,   said  locking   means  (7)  b e i n g  

provided  with  a  con tac t   su r f ace   (18)  a r ranged   to  l ie   f r e e l y   be low 

the  said  ramp  (1)  or  a l t e r n a t i v e l y ,   in  con tac t   with  the  said  ramp 

(1)  in  the  upper  p o s i t i o n   of  the  ramp  ( 1 ) .  

2.  A  mechanism  according   to  c la im  1,  c h a r a c t e r i s e d   in  tha t   a  f i r s t  

r o l l e r   (9)  is  provided  on  the  f u r t h e r   l ink   means  (4) ,   t h a t  

v e r t i c a l l y   above  the  f i r s t   r o l l e r   (9)  a  second  r o l l e r   (10)  i s  

provided  and  is  r i g i d l y   secured  to  the  base  frame  (2) ,   tha t   in  t h e  

space  between  the  two  r o l l e r s   (9,  10)  a  rod  (8)  is  provided  having  a  

chamfered  po r t i on   at  the  end  area  between  r o l l e r s   (9,  10)  and  at  i t s  

other   end  being  in  con tac t   or  connected   with  a  r e c o i l i n g   p o r t i o n   o f  

the  weapon.  

3.  A  device  accord ing   to  claim  1,  c h a r a c t e r i s e d   in  tha t   the  b a s e  

frame  (2)  is  one  piece  and  has  upward  p r o j e c t i n g   mounting  blocks  f o r  

the  d i f f e r e n t   s h a f t s .  
















	bibliography
	description
	claims
	drawings
	search report

